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(54) STEREOSCOPIC VIDEO DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the presence from 
being impaired while considering the influence of boundary 
part between a display area and a non-display area by 
changing both images so as to almost ftx the parallax of 
both eyes. 

SOLUTION: A parallax signal outputted from a parallax 
reading means 40 is converted to the data of address 
number corresponding to the value of the parallax signal by 
an address conversion circuit 47, The data corresponding to 
the address number is retrieved from a table inside a 
memory 48 holding the data of required horizontal shift 
quantity and respectively supplied to video shift circuits 
32R and 32L Based on these signals, the video shift circuits 
32R and 32L horizontally shift video signals for right eye and 
left eye from a video reproducing device 31 just by the 
required shift quantity of LCD 1 1 R and 1 1 L for right eye and 
left eye and execute signal processing so as to suit Uie 
parallax of both eyes related to the images for right eye and 
left eye. Thus, the image for right eye and left eye having 
the parallax of both eyes are controlled so as to almost effectively fix this parallax of both eyes. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the ori^nal 

precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



ECIaim(s)] 

[Claim IjA binocular disparity control means which performs a control action to which both the 
above-mentioned images are changed so that the above-mentioned binocular disparity may serve as 
abbreviated ****** effectually to an image for left eyes and an image for right eyes which have a 
binocular disparity, A 3-dimensional scenography display device with which displaying the above- 
mentioned image for left eyes and an image for right eyes on a predetermined viewing area, 
respectively is provided with a displaying means made possible and a shading~off means to obscure 
effectually to a contour part of a viewing area to which the above-mentioned image for left eyes and 
an image for right eyes each correspond, and it is characterized by things. 
[Claim 2]The 3-dimensional scenography display device according to claim 1 , wherein tiie above- 
mentioned shading-off means is constituted including a luminosity control means to which luminosity 
falls gradually towards a periphery of the viewing area concerned to a contour part of a viewing area 
to which the above-mentioned image for left eyes and an image for right eyes each correspond. 
[Claim 3]The 3-dimensional scenography display device according to claim 1 , wherein the above- 
mentioned shading-off means comprises resolution regulation optical means **** to which 
resolution becomes coarse gradually towards a periphery of the viewing area concerned to a 
contour part of a viewing area to which the above-mentioned image for left eyes and an image for 
right eyes each correspond. 

[Claim 4]A displaying means by which displaying an image for left eyes and an image for right eyes 
which have a binocular disparity on a predetermined viewing area, respectively was made possible, A 
horizontal display position control means for controlling mutually a horizontal display position of an 
image for right eyes in a viewing area concerning a horizontal display position of an image for left 
eyes and an image for right eyes in a viewing area concerning an image for left eyes of the above- 
mentioned displaying means to an opposite direction, A display end monochrome-ized means which 
turns an end on either side thru/or its neighborhood field of a viewing area to which the above- 
mentioned image for left eyes and an image for ri^t eyes each correspond into a predetermined 
monochrome display, Width of a portion which changes to an end of right and left of a viewing area 
to which the above-mentioned image for left eyes and an image for right eyes each correspond by 
the above-mentioned display end monochrome-ized means thru/or a monochrome display of the 
neighborhood field. When a position of an image projected by the viewing area concerned moves 
leftward, you make it increase by the right end side of a display, and make it decrease by the left 
end side, A 3-dimensional scenography display device which is provided with the monochrome 
display increase and decrease of a means of controlling to make it increasing by the left end side of 
a display, and to make it decreasing by the right end side when this position moves rightward, and is 
characterized by things. 

[Claim 5]The above-mentioned display end monochrome-ized means is regulated so that width of a 
portion which a left edge part of a viewing area applicable to an image for left eyes thru/or its 
neighborhood field monochrome-ize may become larger than width of a portion which a right end 
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section of the field thru/or its neighborhood field monochromeHze, It is what was constituted so 
that width of a portion which a right end section of a viewing area applicable to an image for right 
eyes thru/or its neighborhood field monoohrome-ize might become larger than width of a portion 
which a left edge part of the field thru/or its neighborhood field monochrome-ize and it might 
regulate. The 3-dimensional scenography display device according to claim 4 characterized by a 
certain thing. 

[Claim 6]The 3-dimensional scenography display device according to claim 4 or 5, wherein the 
above-mentioned display end monochrome-ized means is constituted so that a black display may be 
formed as monochrome-izing, 

[Claim 7]A 3-dimensional scenography display device comprising: 

A displaying means by which displaying an image for left eyes and an image for right eyes which 
have a binocular disparity on a predetermined viewing area, respectively was made possible. 
A spatial frequency detection means for detecting spatial frequency concerning the above- 
mentioned image for left eyes, and/or an image for right eyes. 

Based on spatial frequency detected by the above-mentioned spatial frequency detection means, A 
correlation object face product regulation means to specify that area of a specific region made into 
an object which performs correlation calculation is prescribed that area of the specific region 
concerned becomes small when spatial frequency detected [ above-mentioned ] is relatively high, 
and area of the specific region concerned becomes large when this spatial frequency is relatively 
low. 

A binocular disparity control means which performs control to which the above-mentioned binocular 
disparity is effectually changed based on a correlation calculation result by correlation calculation 
means to perform correlation calculation about the above-mentioned image for left eyes, and an 
image for ri^t eyes, and the above-mentioned correlation calculation means, about a specific region 
of area specified by the above-mentioned correlation object face product regulation means. 

[Claim 8]It has further a point-of~regard detection means to detect an observer's gaze part in a 
viewing area of the above-mentioned displaying means, The 3-dimensional scenography display 
device according to claim 7, wherein it is constituted and the above-mentioned spatial frequency 
detection means becomes so that spatial frequency of an image may be detected about a gaze part 
detected by this point-of-regard detection means thru/or its neighborhood field. 
[Claim 9]It is specified that a horizontal size of the specific region concerned becomes small when 
horizontal spatial frequency of the above-mentioned correlation object face product regulation 
means detected by the above-mentioned spatial frequency detection means is relatively high, Are 
constituted so that it may specify that a horizontal size of the specific region concerned becomes 
large, when spatial frequency of the horizontal direction is relatively tow, and And/. Or it is specified 
that a size of a perpendicular direction of the specific region concerned becomes small when spatial 
frequency of the perpendicularly it was detected by the above-mentioned spatial frequency 
detection means is relatively high, The 3-dtmensional scenography display device according to claim 
7 constituting so that it may specify that a size of a perpendicular direction of the specific region 
concerned becomes large, when spatial frequency of the perpendicular direction is relatively low. 
[Claim 10]It has further an edge extraction means which extracts either [ which has the above- 
mentioned binocular disparity ] an image for left eyes and an image for right eyes and both edge 
parts, The 3-dimensional scenography display device according to claim 7, wherein the above- 
mentioned spatial frequency detection means is constituted so that spatial frequency about a 
picture appeared by the context of an edge part extracted by this edge extraction means may be 
detected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to improvement of a 3~dimensional scenography display 
device carried out as [ reduce / the sense of incongruity of the observer at the time of observing 
especially 3-dimensional scenography about the 3-dimensional scenography display device which 
can show an observer 3-dimensional scenography with the image for left eyes and the image for 
right eyes which have a binocular disparity, or fatigue ]. 
[0002] 

[Description of the Prior Art]As for the solid display device which displays an image as a visual 
display unit or a system so that a corpora! vision can be carried out, various things are proposed. 
Drawing 18 is an outline view showing the head wearing type display device (HMD:Head Mounted 
Display) 700 which is an example of such a 3-dimensional scenography display device. HMD700 of 
the figure is a kind of a 2 eye type solid display, and in front of an observer's ri^t-and-left-eyes 
ball, a display device on either side and the magnifying optical system 701 on either side are 
supported by the frame member 702, respectively, and it is arranged. A corporal vision can be 
carried out by showing a left eye the image for left eyes, and showing a right eye the image for right 
eyes. The head-motion sensor 704 which detects a motion of the head via the suspension arm 703 
is attached to a head summit, and it is constituted so that the image corresponding to a motion of a 
head can be displayed. The information processing equipment 720 is connected to the terminal area 
706 supported by the supporter 705 via the cable 722, and the loudspeaker 709 for outputting sound 
is formed in close to his ears. The operating button 720a is formed in the information processing 
equipment 720, and a user can perform various operations. Generally, in the 3-dimensional 
scenography display device which makes the above HMD(s) the example, since the distance of sight 
and congestion distance which are later mentioned by a clause (0004) are not in agreement, there is 
a problem of being an unnatural way of being visible. 

[0003] Drawing 19 is a figure explaining how whose 3-dimensiona! scenography with the image for 
left eyes and the image for right eyes in a 3-dimensional scenography display device is visible. With 
the figure, as an example of the 3-dimensional scenography shown to an eye on either side, there 
are a ball and two objects of a triangular pyramid and the image which a ball approaches is 
considered. The image for left eyes and the image for right eyes at this time change from (a) of 
drawing 19 t o Cb), and also as shown in (c), they change, namely, the passage of a graphic display — 
a ball — steps — it comes together in the center, becoming large. That is, the binocular disparity is 
larger and larger. 

[Q004] Drawing 20 is a figure showing how to be visible when the image of drawing 1 9 j s observed 
with both eyes. Since a binocular disparity becomes large, it is the fusion (or "fusion",). Since 
[ which does things ] it results in the state where an observer perceives one image based on two or 
more images or tries to result in this state, an observer's eyeball rotates inside. This rotation is 
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calied congestion and it is called an an^e of convergence by the definition illustrating an angle of 
rotation. The distance to the crossing and eyeball of the eyeball optic axis by congestion will be 
called congestion distance on these Descriptions. However, in HMD, this congestion distance is 
equal to the distance to the principal plane of the point that the chief ray of enantiomorph crosses, 
and an eyepiece optical system. Thus, if an eyeball carries out congestion, focus accommodation will 
also be induced simultaneously. If an angle of convergence changes in the direction which becomes 
large, focus regulation tends to change to and if an angle of convergence changes in the 
direction which becomes small conversely, focus regulation tends to change far away. However, the 
field (in this Description, the distance from this field to an eyeball is called distance of sight) where 
an image can be seen with the most sufRcient contrast in the case of a 3-dimensiona! scenography 
display device is immobilization. In HMD, the distance from the virtual image plane of a display 
surface with a lens to an eyeball turns into distance of sight. Therefore, inconsistency will arise 
here. This phenomenon is produced in common with various solid TVs, such as not only HMD but a 
shutter switching system, and a lenticular system. The distance of sight of solid TV of these 
systems turns into distance from the display surface of display devices, such as CRT, to an 
observer's eyeball. 

[0005]Thus, if an image with a big change of congestion distance is seen in the state where distance 
of sight and congestion distance are not in agreement at the time of 3-dimensiona! scenography 
observation, the problem of being an unnatural way of being visible will arise. Although there is a way 
jump out in order to avoid this problem, and change of quantity makes a small image, if it does so, 
the impact as 3-dimensionai scenography will become weak. So, at the thing given in JP,H6- 
85590,B, in order to solve this problem, distance of sight is changed according to a motion of an 
image etc. by driving an eyepiece mechanically at the time of observation by HMD. The method of 
detecting an observer's point of regard to JP,H3-292093A moving a lens from the depth 
information in the point of regard, and changing a diopter scale is shown. A diopter scale and an 
angle of convergence can be coincided in these methods. An observer calculates the optimal point 
of regard in which consciousness of the depth worid of a photographic subject is possible to JP,H7- 
167633,A in the widest range from the binocular disparity of a picture, and the method of controlling 
so that this reappears in the distance specified from iJie surface or the surface of a stereoscopic 
picture display is shown in it. An azimuth difference map is calculated using a right-and-left picture 
to a correlation matching method as a concrete means. 

Then, the weighted average efficiency which applied dignity in the average value or the center of a 
picture of azimuth difference of the whole picture is computed. 

And the level read timing of a right-and-left picture is controlled by a parallax control part using the 
average value of this azimuth difference, and parallel translation of the picture is horizontally carried 
out by it. Since this method does not require a mechanical drive system, it can prevent enlargement. 

[Q006] Drawing 21 is a figure showing the displaying condition of the object for left eyes in the 3- 
dimensional scenography display device which this invention person already proposed, and the image 
for right eyes (Japanese~Patent-Application-No. 8-28856 item). There are a bail and two objects 
(object) of a triangular pyramid like the case of drawing 19 , and the image which a ball approaches is 
assumed. The image for left eyes and the image for right eyes at this time change from (a) of 
drawing 21 t o (b), and also as shown in (c), they change. That is, he Is trying to express the right- 
and-left image whose azimuth difference is almost constant irrespective of a motion of the far and 
near direction of the ball which is an object as the equipment applied to the above-mentioned 
proposal as a graphic display. 

[00Q7] Drawing 22 is a figure showing how in the both eyes at the time of observing the image of 
drawing 21 by HMD to be visible. As a graphic display, even if a ball approaches, iJne image of a ball 
becomes large, but the congestion distance L over a ball does not change. On Wie other hand, a size 
changes and a triangular pyramid moves to the long distance of what is not. That is, the distance 
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difference of a triangular pyramid and a ball becomes large as usual. However, the congestion 
distance L over a ball is almost constant This uses that it is not so sensitive for detection of 
absolute distance, although human being's eye is sensitive to change of relative distance, according 
to the experiment which the inventor conducted, even if it sees the 3-dimensional scenography of 
the image (the back is black) of only one subject from which a binocular disparity changes, distance 
is changing — as — it turned out that it is not visible. However, if what carries out a different 
motion is shown simultaneously, a cubic effect will come out. That is, although the distance change 
of a certain object and a certain object is recognized, I hear that the distance change of a single 
object is unclear, and it occurs. In the above-mentioned proposal, when the distance difference of a 
ball and a triangular pyramid changes as usual, and changes the size of a ball and a triangular 
pyramid does not change, a ball approaches an observer and a triangular pyramid seems not to 
change the position in him. Therefore, an image with a cubic effect can be shown, keeping the 
congestion distance over a ball almost constant. At this time, it is much more good to coincide the 
congestion distance L of the ball in drawing 22 w ith distance of sight. It judges whether it is being 
gazed at the triangular pyramid whether the observer is gazing at the ball with a line of sight 
detection machine, and is almost uniformly, then still better in the congestion distance of the image 
at which tt is gazing. 

[Q008] Drawing 23 is a figure for explaining the situation of the fusion of the stereoscopic picture 
actually displayed on a display surface on either side. It asks for the binocular disparity at the time 
of 3-dimensional scenography observation, and a relation with the congestion distance L. Among a 
figure, when the fusion can be carried out, the horizontal position XI of the ball on the left display 
surface in case it seems that a ball exists on the congestion distance L and horizontal position-H, 
and the horizontal position X2 of the ball on the right display surface are expressed with (several 2), 
respectively (several 1 ). 
[0009] 

[Mathematical formula 1] 
y, _ dj±Jdl._l_ 
^ ' " L ton 9 

[Mathematical formula 2] 

^'^ L ' ton e 

[0010]By an upper formula, d is the distance from the middle point between left right lenses to the 
lens of each right and left (a right eye serves as a value negative in positive and a left eye), theta is 
a half-field angle of a lens. Here, below, as the horizontal position XI and the horizontal position X2 
are shown below, they are standardized. 

[001 ll Drawing 24 is a figure for explaining signs that the horizontal position XI and the horizontal 
position X2 in drawing 23 are standardized. Uke drawing 31, the horizontal center value of the 
viewing area was set to 0, and the horizontal length of a viewing area is standardized as 2. (Several 
1) can be drawn from the triangle made by the starting point 0, the point XI, and the point C in the 
triangle and the left display surface which are made by the point A in drawing 23 , the point B, and 
the point C being similarity. (Several 2) can be drawn from the triangle similarly made by the starting 
point 0, the starting point X2, and the point E in the triangle and the right display surface which are 
made by the point D, the point B, and the point E being similarity. If an upper type (several 1) and 
(several 2) rewrite, they will become a following formula (several 3). 
[0012] 

[Mathematical formula 3] 



http://www4.ipdlinpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u==http%3A%2F%2Fwww4.ipd... 3/4/2011 



JP,09-322199,A [DETAILED DESCRIPTION] 



Page 4 of 19 



In (several 3), |x1-x2| of the left side is azimuth difference. If (several 3) does not depend on the 
horizontal position H but azimuth difference is determined, it means that the congestion distance L 
at the time of the fusion is decided, 

t0013]Next, the acceptable value of the variation of the congestion distance L, i.e., the acceptable 
value of change of a parallax amount, is shown. Drawing 25 is a figure showing the correspondence 
relation between congestion and regulation (the state of the focus of an eye how). The tolerance 
level of change of congestion-regulation and a parallax amount is shown in the figure (document 
name "OPURASU E" (0 Plus E) December, 1985 PP.103 physiological optics 15). As for the 
horizontal axis of this figure, a vertical axis shows regulation (diopter scale) (D: diopter) by 
congestion (angle of convergence: MW). If congestion is the variation in 4 diopter as understood 
from this figure, congestion can be carried out in short-time presentation. 
[0014] 

[Problem to be solved by the inventionjBy the way, it is what may usually happen that the frame 
part of a display surface enters in an observer's view in various display devices. However, in a 
system given in JP,H7-167633,A, or the equipment proposed [ of the part by each other 
conventional technology or this invention persons who mentioned above again ]. Special 
consideration was not made about the contour part of the viewing area of a displaying means, and 
the influence which the boundary part (frame part of a display surface) of the viewing area of the 
displaying means concerned and non display regions will have on an observer when observing 3- 
dimensional scenography if it puts in another way. 

[0Q15] Drawing 26 is a mimetic diagram for explaining the influence which the frame part (contour 
part of a viewing area) of each display surface has on the observer of 3-dimensiona! scenography in 
the display device which has an object for right eyes, and each p-aphic display side for left eyes. 
LCD1 1 L for left eyes which has LCD1 1 R for right eyes and ©-aphic display side 1 1 Ld for left eyes 
which have graphic display side 1 1 Rd for right eyes corresponding to [ each ] the ri^t eye 1 0R and 
the left eye 10L in drawing 26 is provided, It is made as [ recognize / through the right eye 10R and 
the left eye 1 0L / as an image by the eyepiece optica! system 1 2R for right eyes, and the eyepiece 
optical system 1 2L for left eyes / the image of the display surface of these each LCD1 1 R and 1 1 L / 
by the observer ]. 

[0016]Each contour part (boundary part of a viewing area and non display regions) of the right-hand 
side and left-hand side is formed in graphic display side 1 1Rd for right eyes of LCD1 1R for right 
eyes as right frame part 1 1 Rrr and left frame part 1 1 Rrl. Similarly, each contour part (boundary part 
of a viewing area and non display re^ons) of the right-hand side and left-hand side is formed in 
graphic display side 1 1 Ld for left eyes of LCD 11 L for left eyes as right frame part 1 1 Lrr and left 
frame part 1 1 Lri. 

[0017]In the equipment of this drawing 26 , there are a ball and two objects (object) of a triangular 
pyramid lil^e the case of previous statement about drawing 22 , and the image which a ball 
approaches is assumed. Although the image of a bail becomes large corresponding to the motion 
which a bat! approaches, the congestion distance L over a ball does not change. On the other hand, 
a size changes and a triangular pyramid moves to the long distance of what is not. That is, the 
congestion distance [ as opposed to a ball on the other hand ] L to which the distance difference of 
a triangular pyramid and a ball becomes large is almost constant. It is in such a state, By the above- 
mentioned right frame part 1 1 Rrr of LCD1 1 R for right eyes, left frame part 1 1 Rri, right frame part 
1 1 Lrr of LCD1 1 L for left eyes, and left frame part 1 1 Lri. The position (distance of the image of a ball 
and the image of a frame) of right frame image 1 lir united by the binocular field formed (fusion) and 
right frame image 1 1 il was fixed as the graphic display. 

[001 8]By this drawing 22 , therefore a 3-dimensiona! scenography display type of this drawing 26 , it 
uses that it is not so sensitive to detection of absolute distance although human being s eye is 
sensitive to change of relative distance as previous statement about drawing 22 , It tends to enable 
it to show an image with a cubic effect by a ball approaching an observer, a triangular pyramid 
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keeping the congestion distance L over a ball almost constant showing as a position is not changed. 
However, since distance of an image of a ball and an image of a frame will become fixed in this 
actual kind of equipment as drawing 26 was explained, If an observer looks at both sides of an image 
of this frame, and an image of a ball within a self view, inconsistency that a relative position of an 
image of a ball which should be moving in the direction which approaches, and an image of a fixed 
frame is not changing will become open, and will cause a problem that a cubic effect of an image, i.e., 
presence, will be spoiled. 

[001 9]In order to avoid a problem which explained drawing 26 , moving in connection with a motion of 
an object, without fixing the position (distance of the image of a ball and the image of a frame) of 
right frame image 1 lir united by a binocular field (fusion) and right frame image 1 1 il is also 
considered. Drawing 27 is a mimetic diagram showing the state where the width of right frame part 
1 1 Lrr of right frame part 1 1 Rrr of graphic display side 1 1 Rd for right eyes of LCD1 1 R for right eyes, 
left frame part 1 1 Rri, and graphic display side 1 1 Ld for left eyes of LCD1 1 L for left eyes and left 
frame part 1 1 Lri was changed. If width of the frame part (this example 1 1 Rrl and 1 1 Lrr) between 
both eyes is enlarged like drawing 27 , When it is going to carry out the fusion of the stereoscopic 
model with the image projected by LCD1 1 R for right eyes, and LCD1 1 L for left eyes, what is called 
binocular rivalry will be caused, and it will be difficult to usually carry out the fusion to a passage. 
[0020]By the way, in this kind that obtains a 3-dimensional scenography display of equipment, it was 
common in detecting azimuth difference concerning an image on either side to have seen correlation 
of an image comrade of one screen each of each right and left (full screen), and to have detected 
azimuth difference. However, if an image comrade of right-and-left each full screen is compared 
uniformly, without being based on how (are they a fine image or a coarse image?) of an image used 
as an object which searches for correlation, efficient Data Processing Division cannot necessarily be 
performed, When an image which, on the other hand, serves as an object which searches for 
correlation is limited to **, there is a possibility that a problem of mistaking a judgment may arise. 
[0021]this invention takes an example by the conventional problem which was mentioned above — a 
contour part of a viewing area of a displaying means, if it puts in another way, Influence which a 
boundary part (frame part of a display surface) of a viewing area of the displaying means concerned 
and non display regions has on an observer when observing 3-dimensional scenography is fully taken 
into consideration, It aims at providing this kind that enabled it to display 3-dimensional scenography 
by which presence is not spoiled of 3-dimensional scenography display device. In this kind that 
obtains a 3-dimensiona! scenography display of equipment, detection of correlation of a right-and- 
left image aims at providing this kind that may have been made to be performed appropriately of 3~ 
dimensional scenography display device in detecting azimuth difference concerning an image on 
either side. 
[0022] 

[Means for Solving the Problem and its FunctionjA binocular disparity control means which performs 
a control action to which both the above-mentioned images are changed so that the above- 
mentioned binocular disparity may serve as abbreviated ****** effectually to an image for left eyes 
and an image for right eyes on which the one invention in Uiis application has :binocular disparity, in 
order to solve an aforementioned problem, A displaying means by which displaying the above- 
mentioned image for left eyes and an image for right eyes on a predetermined viewing area, 
respectively was made possible, It is a 3-dimensional scenography display device which is provided 
with a shading-off means to obscure effectually to a contour part of a viewing area to which the 
above-mentioned image for left eyes and an image for right eyes each correspond, and is 
characterized by things (1) 

[0023]Other one invention in this application the :above-mentioned shading-off means, It is a 3- 
dimensional scenography display device given in the above (1) constituting including a luminosity 
control means to which luminosity falls gradually towards a periphery of the viewing area concerned 
to a contour part of a viewing area to which the above-mentioned image for left eyes and an image 
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for right eyes each correspond (2) 

[0024]Other one invention in this application the :above-mentioned shading-off means, It is a 3- 
dimensional scenography display device given in the above (1) comprising resolution regulation 
optical means **** to which resolution becomes coarse gradually towards a periphery of the viewing 
area concerned to a contour part of a viewing area to which the above-mentioned image for left 
eyes and an image for right eyes each correspond (3) 

[0025]A displaying means by which it was made possible that other one invention in this application 
displays an image for left eyes and an image for right eyes which have :binocular disparity on a 
predetermined viewing area, respectively, A horizontal display position control means for controlling 
mutually a horizontal display position of an image for right eyes in a viewing area concerning a 
horizontal display position of an image for left eyes and an image for right eyes in a viewing area 
concerning an image for left eyes of the above-mentioned displaying means to an opposite direction, 
A display end monochrome-ized means which turns an end on either side thru/or its neighborhood 
field of a viewing area to which the above-mentioned image for left eyes and an image for right eyes 
each correspond into a predetermined monochrome display, Width of a portion which changes to an 
end of right and left of a viewing area to which the above-mentioned image for left eyes and an 
image for right eyes each correspond by the above-mentioned display end monochrome-ized means 
thru/or a monochrome display of the neighborhood field, When a position of an image projected by 
the viewing area concerned moves leftward, you make it increase by the right end side of a display, 
and make it decrease by the left end side, It is a 3-dimensional scenography display device which is 
provided with the monochrome display increase and decrease of a means of controlling to make it 
increasing by the left end side of a display, and to make it decreasing by the right end side when this 
position moves rightward, and is characterized by things (4) 

[0026]Other one invention in this application the :above-mentioned display end monochrome-ized 
means, It regulates so that width of a portion which a left edge part of a viewing area applicable to 
an image for left eyes thru/or its neighborhood field monochromeHze may become larger than width 
of a portion which a right end section of the field thru/or its neighborhood field monochromeHze, It 
is what was constituted so that width of a portion which a right end section of a viewing area 
applicable to an image for right eyes thru/or its neighborhood field monochrome-ize might become 
larger than width of a portion which a left edge part of the field thru/or its neighborhood field 
monochrome-ize and it might regulate. It is a 3~dimensional scenography display device given in the 
above (4) characterized by a certain thing, .... (5) 

[0027]Other one invention in this application is a 3-dimensional scenography display device the 

above (4), wherein the :above~mentioned display end monochrome-ized means is constituted so that 
a black display may be formed as monochrome-izing, or given in (5) (6) 

[00283a displaying means by which it was made possible that other one invention in this application 
displays an image for left eyes and an image for right eyes which have :binocuiar disparity on a 
predetermined viewing area, respectively, A spatial frequency detection means for detecting spatial 
frequency concerning the above-mentioned image for left eyes, and/or an image for right eyes, 
Based on spatial frequency detected by the above-mentioned spatial frequency detection means, A 
correlation object face product regulation means to specify that area of a specific region made into 
an object which performs correlation calculation is prescribed that area of the specific region 
concerned becomes smalt when spatial frequency detected [ above-mentioned ] is relatively high, 
and area of the specific region concerned becomes large when this spatial frequency is relatively 
low, A correlation calculation means to perform correlation calculation about the above-mentioned 
image for left eyes, and an image for right eyes about a specific region of area specified by the 
above-mentioned correlation object face product regulation means. It is a 3-dimensional 
scenography display device which is provided with a binocular disparity control means which 
performs control to which the above-mentioned binocular disparity is effectually changed based on 
a correlation calculation result by the above-mentioned correlation calculation means, and is 
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characterized by things (7) 

[0029]Other one invention in this application is further provided with a point-of-regard detection 
means to detect an observer's gaze part in a viewing area of the :above~mentioned displaying 
means, The above-mentioned spatial frequency detection means is a 3-dimensional scenography 
display device given in the above (7) being constituted and becoming so that spatial frequency of an 
image may be detected about a gaze part detected by this point-of-regard detection means thru/ or 
its neighborhood field. — (8) 

Other one invention in this application specifies that a horizontal size of the specific region 
concerned becomes small when horizontal spatial frequency of the :above-mentioned correlation 
object face product regulation means detected by the above-mentioned spatial frequency detection 
means is relatively high, Are constituted so that it may specify that a horizontal size of the specific 
region concerned becomes large, when spatial frequency of the horizontal direction is relatively low, 
and And/. Or it is specified that a size of a perpendicular direction of the specific region concerned 
becomes small when spatial frequency of the perpendicularly it was detected by the above- 
mentioned spatial frequency detection means is relatively high, It is a 3-dimensional scenography 
display device given in the above (7) constilxiting so that it may specify that a size of a 
perpendicular direction of the specific region concerned becomes large, when spatial frequency of 
the perpendicular direction is relatively low. ~ (9) 

[0030]Other one invention in this application has further an edge extraction means which extracts 
either [ which has the :above-mentioned binocular disparity ] an image for left eyes and an image for 
right eyes and both edge parts, The above-mentioned spatial frequency detection means is a 3- 
dimensional scenography display device given in the above (7) constituting so that spatial frequency 
about a picture appeared by the context of an edge part extracted by this edge extraction means 
may be detected. — (10) 

[0031]according to that to which the above-mentioned invention in this application each 
corresponds — a contour part of a viewing area of a displaying means, if it puts in another way, 3- 
dimensional scenography by which presence is not spoiled can be displayed fully in consideration of 
influence which a boundary part (frame part of a display surface) of a viewing area of the displaying 
means concerned and non display regions has on an observer when observing 3-dimensional 
scenography, and detection of correlation of a right-and-left image may be performed appropriately. 
[0032] 

[Mode for carrying out the invention]Below, this invention is explained based on Drawings in which 
the embodiment is shown. Drawing 1 is a block dia^am of a 3-dimensional scenography display 
device as an embodiment of this invention (it corresponds to Claim 1 etc.). LGDHLfor left eyes 
which has LCD1 1R for right eyes which has a graphic display side for right eyes corresponding to 
[ each ] the right eye 10R and the left eye 10L, and a graphic display side for left eyes is provided, It 
is made as [ recognize / through the right eye 10R and the left eye 10L / as an image by the 
eyepiece optical system 12R for right eyes, and the eyepiece optical system 12L for left eyes / 
each image of a display surface of these each LCDl 1 R and 1 1 L / by observer ]. The picture 
reproducer 31 reproduces and outputs a 3-dimensiona! scenop-aphy signal like drawing 1 9 . It is 
made as [ project / an image for right eyes / a video signal for right eyes from the picture 
reproducer 31 is changed into LCD1 1 R for right eyes by the image shift circuit 32R at a 
stereoscopic picture like drawing 21 , and it is supplied through the LCD driver circuit 33R for right 
eyes, and / by the LCDl 1R ]. It is made as t project / an image for left eyes / similariy, a video 
signal for left eyes from the above-mentioned picture reproducer 31 is changed into LCDl 1L for left 
eyes by the image shift circuit 32L at a stereoscopic picture like drawing 21 , and it is supplied 
through the LCD driver circuit 33L for left eyes, and / by the LCD1 1 L ]. 

[0033]!n the equipment of the embodiment of drawing 1 , it corresponds to either the right eye 10R 
and the left eye 10L (in this case, left eye 10L), The line of sight detection machine 18 for detecting 
the look of the eye concerned including the optoelectric-transducer 1 7 grade which receives the 
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reflected light by the eyeball surface of the incident light from the light source 15 and Uiis light 
source 1 5 through the lens 1 6 is formed. 

[0034]The line of sight detection signal (it becomes the information showing the portion at which the 
observer is gazing in the picture concerned) which ts an output signal of the line of sight detection 
machine 18 is supplied to the line signal extracting circuit 45. The video signal for right eyes and the 
video signal for left eyes from the picture reproducer 31 are also supplied to this line signal 
extracting circuit 45, Based on the these-supplied signal, in right-and-left both images, the video 
signal of two or more horizontal lines centering on an observer's gaze part is extracted, and is 
supplied to the correlation calculation circuit 46 with tiie line of sight detection signal supplied 
[ above-mentioned ], In the correlation calculation circuit 46, the parallax value between the video 
signal for right eyes and the video signal for left eyes is computed by correlation of the video signal 
of two or more above-mentioned horizontal lines, and the azimuth difference signal showing this 
calculation parallax value is outputted. 

[0035]The above-mentioned line of sight detection machine 18, the line signal extracting circuit 45, 
and the correlation calculation circuit 46 constitute the azimuth difference reading means 40 which 
reads the azimuth difference concerning the image projected by the displaying means concerned 
based on the video signal for right eyes, and the video signal for left eyes. 

[0036]The azimuth difference signal which is an output of the azimuth difference reading means 40 
(correlation calculation circuit 46) is supplied to the address conversion circuit 47. In the address 
conversion circuit 47, the value of the azimuth difference signal supplied in this way is changed and 
outputted to the data of the address number corresponding to this value. With the data of this 
address number, the thing corresponding to the above-mentioned address number is searched 
among the data with which the table in the memory 48 as necessary shift amount holding 
mechanism which held the data of the level shift amount of an important point everywhere to the 
image for right eyes and the image for left eyes was equipped, and it is read from the memory 48, 
Thus, the data showing the read necessary shift amount, i.e., a shift amount signal, is supplied to the 
image shift circuits 32R and 32L, respectively. 

[0037]The image shift circuits 32R and 32L this necessary shift amount. Only the above-mentioned 
necessary shift amount makes each image on LCD1 1 R for right eyes by these, and LCD1 1 L for left 
eyes shift horizontally to the video signal for right eyes and the video signal for left eyes from the 
picture reproducer 31 based on each signal to express, Signal processing which becomes suitable 
[ the binocular disparity concerning the image for right eyes and the image for left eyes ] is 
performed. 

[0038]The image shift circuits 32R and 32L, the line signal extracting circuit 45, the correlation 
calculation circuit 46, and the address conversion circuit 47 may be constituted as one, or each 
data processing equipment thru/or circuit as a digital circuit. It may constitute so that all or some of 
the picture reproducer 31, LCD driver circuit 33R for right eyes, and LCD driver circuit 33L for left 
eyes may be Included as a digital circuit in the above-mentioned data processing equipment thru/or 
a circuit, 

[0039]In constituted so that a horizontal display position of an attention video pattern might 
shift within each display surface of an image for right eyes, and an image for left eyes (background), 
but. Change to this and it is made for an image for right eyes and an Image for left eyes to each 
display surface (LCD1 1 R for right eyes and LCD1 1 L for left eyes which are display devices) every 
shift, It may constitute so that a horizontal display position of projecting, now an attention video 
pattern which is may shift by these display surfaces as a result (background). 
[0040] Drawing 2 is a key map for explaining extraction and correlation calculation of a line signal 
within the azimuth difference reading means 40 in equipment of drawing 1 . There are the image 50R 
for right eyes and the image 5QL for left eyes of a triangular pyramid and a ball which were projected 
on LCD1 1 R for right eyes and LCD1 1 L for left eyes like the (a) section of now, for example, drawing 
2, and it is assumed that an observer's left eye is gazing at a ball as x seat showed. Point-of-regard 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ipd..^ 3/4/2011 



JP,09-322199,A [DETAILED DESCRIPTION] 



Page 9 of 19 



detection is performed by publicly known technique in itself with the line of sight detection machine 
1 8, and coordinates Cx', y') of the point-of-regard position concerned are determined. 
[0041]Next, two or more line signals centering on line y' are extracted, respectively out of the video 
signal for right eyes, and the video signal for left eyes ( drawing 2 (b) part). However, by drawing 2 , in 
order to explain simple, the example which extracts only the signal of line y' was shown. Thereby, 
the video signal of the horizontal line equivalent to vertical coordinate y' in the above-mentioned 
coordinates (x', y') is extracted, respectively as a left y' line video signal and a right y' line video 
signal. About the left y' line video signal extracted as mentioned above and each right y' line video 
signal, correlation is calculated along with horizontal-coordinates x' in the above-mentioned 
coordinates (x', y'). For example, correlation is seen about the signal of the **deltax section and a 
right y' line video signal centering on x' of the left y' line video signals. That is, a parallax amount is 
judged from this time lag by detecting the time lag of the applicable part of this and the image for 
right eyes with the highest correlation to the signal which exists in horizontal-coordinates x' of the 
image for left eyes. In a shift amount calculation circuit, a necessary shift amount is computed by 
being based on the infomnation acquired in this way. 

[0042]In equipment as an embodiment of the invention explained using drawing 1 and drawing 2 . As a 
result The azimuth difference reading means 40 (correlation calculation circuit 46), the address 
conversion circuit 47, the memory 48, the image shift circuits 32R and 32L, By and the LCD driver 
circuit 33R for right eyes, the LCD driver circuit SSL for left eyes, etc. When only the above- 
mentioned necessary shift amount makes each image on LCD1 1 R for right eyes, and LCD1 1 L for 
left eyes shift horizontally, a control action to which both the above-mentioned images are changed 
so that this binocular disparity may serve as abbreviated ****** effectually to an image for left 
eyes and an image for right eyes which have a binocular disparity is performed. 
[0Q43] Drawing 3 is a perspective view showing details of composition of an optical system for a 
display which is one important section in an embodiment of drawing 1 . An optical system for a 
display for right eyes is explained first. The eyepiece optical system 1 2R for right eyes grows into a 
self bottom inner face by prism which has concave surface mirror 12Rb and half mirror 12Rd 
provided in the center of an inside at an abbreviated ****** line. An image on LCD1 1R for right 
eyes which is a video display element enters from the upper surface of the prism 1 2R which 
counters this. It is reflected by concave surface mirror 12Rb of a prism bottom inner face which 
once penetrates half mirror 12Rd, this reflected light is reflected on the undersurface of half mirror 
12Rd, and it sees with a figure of the prism, is emitted to a left, it enters into the right eye 10R from 
that pupil lORp, and a virtual image is connected on the retina. It is constituted so that an optical 
system for a display and bilateral symmetry for right eyes which were mentioned above about an 
optica! system for a display for left eyes may be made, and I am understood by reading "R" in a 
mark used by explanation about a detection system for right eyes as "L", respectively, and taking 
Drawings into consideration. 

[00443One invention of an application concerned is characterized [ one ] by having a shading~off 
means to obscure effectually to contour parts (a frame part thru/or near [ its ], etc. the display 
surface) of a viewing area to which an image for left eyes which has the binocular disparity which 
was mentioned above, and an image for right eyes each correspond (element). As a result, a contour 
part of a viewing area [ like drawing 8 (b) ] whose image shown an observer is becomes indistinct. 
Various elements of JP,H7-325266,A (henceforth proposed gazette) printing by these people are 
applicable to this component itself. What is recommended is listed in illustration next, applying to the 
invention in this application among elements of the above-mentioned proposed gazette printing 
attaches and shows the same mark to a corresponding point with drawing 3 as stated above, and it 
explains to it briefly, respectively. 

[0045] Drawing 4 is an optical-path figure of an eyepiece optical system showing one example of 
composition in the case of obscuring the optical system for a display of drawing 3 , and making it 
function as a means. This is explained by the proposed gazette as Embodiment 1 based on drawing 
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4. In order to lead the video beam emitted from LCD1 1 R for right eyes (or LCD1 1 L for left eyes) 
which is a video display element in drawing 4 to pupil lORp (or pupil lOLp of a left eye) of an 
observer's right eye, The beam splitter prism 12L with which inclined arrangement of the half mirror 
1 2Rd (12Ld) was carried out to the intersection of the optic axis LCD1 1 R's (1 1 L) and an observer's 
optical axis is formed, and the pars basilaris ossis occipitalis of this beam splitter prism 12R (12L) 
serves as concave mirror 12Rb (12Lb). The video beam from LCD11R (1 1L) enters from the upper 
surface of the beam splitter prism 12R (12L), It is reflected by concave mirror 12Rb (12Lb) of the 
prism bottom inner face which once penetrates half mirror 12Rd (12Ld), This reflected light is 
reflected on the undersurface of half mirror 1 2Rd (1 2Ld), and it sees with the figure of the prism, is 
emitted to a left, it enters from pupil 10Rp of a right eye (or pupil 10Lp of a left eye), and a virtual 
image is connected on the retina. 

[0046]Specification of this optical system applies 1.3-inch LCD, and are 35 degrees of fitness image 
formation field angle:horizontal angles of view.; A vertical field angle observation field angle of 26.6 
degrees : 58 degrees of horizontal angles of view; A vertical field angle of 44.2 degrees (good image 
formation field angles are about 60% of observation field angles) 

It comes out. If a size of prism is made into 29 ** x24 ** x27 **, a chief ray of light flux of the 
maximum circumference of LCD1 1R for right eyes (or LCD11L for left eyes) which is a video display 
element will not be projected on an observer's eye. Therefore, a shading off will be effectually given 
to contour parts (a frame part thru/or near [ its ], etc. the display surface) of a viewing area to 
which an image for left eyes and an image for right eyes each correspond. 

[0047] Drawing 5 is an optical-path figure of an eyepiece optical system showing other examples of 
composition in a case of obscuring an optical system for a display of drawing 3 , and making it 
function as a means. This is explained by proposed gazette as Embodiment 6 based on drawing 9 . In 
order to lead a video beam emitted like an example of drawing 4 also in drawing 5 f rom LCD11R for 
right eyes (or LCD1 1 L for left eyes) which is a video display element to pupil lORp (or pupil lOLp of 
a left eye) of an observer's right eye, The beam splitter prism 12L with which inclined arrangement 
of the half mirror 12Rd (12Ld) was carried out to an intersection of an optic axis LCD1 IR's (11 L) 
and an observer's optica! axis is formed, and a pars basilaris ossis occipitalis of this beam splitter 
prism 12R (12L) serves as concave mirror 12Rb (12Lb). A video beam from LCD1 1R (11L) enters 
from the upper surface of the beam splitter prism 12R (12L), It is reflected by concave mirror 12Rb 
(12Lb) of a prism bottom inner face which once penetrates half mirror 12Rd (12Ld), This reflected 
light is reflected on the undersurface of half mirror 12Rd (12Ld), and it sees with a figure of the 
prism, is emitted to a left, it enters from pupil lORp of a right eye (or pupil 10Lp of a left eye), and a 
virtual image is connected on the retina. 

[0048]The specification of this optica! system applies 1.3-inch LCD, and are 30 degrees of fitness 
image formation field ang!e:horizontal angles of view.; Vertical field angle observation field angle of 
23 degrees : 60 degrees of horizontal angles of view; Vertical field angle of 47 degrees (good image 
formation field angles are about 50% of observation field angles) 

It comes out Especially in the example of this drawing 5 , concave power is made into an aspheric 
surface which changes to convex power from strength and a certain position, as it goes outside, as 
the LCD 11 R (or LCD11L for left eyes) side edge for right eyes (upper surface) which is a video 
display element of the prism 12R (12L) is separated from an optic axis. 

[0049]Within the :(1) good field angle which has acquired the following effects by considering it as 
the above aspheric surfaces. Amend the distortion of the minus generated in concave mirror 12Rb 
(12Lb) to less than minus 5%, and out of a good field angle, The distortion of big minus is generated 
and reservation of the wide field angle is made easy (although the distortion of minus has occurred 
in inverse tracking, in order pursuit, it is the distortion of plus). 

[0050](2) The surrounding chief ray of LCD1 1 R for right eyes (or LCD1 1 L for left eyes) which is a 
video display element enlarges a video display element and the angle to make, and makes the image 
of the video display element circumference dark (the chief ray inclination of an eyepiece optical 
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system is controlled). The value of the chief ray inclination in the long side of LCD, a shorter side, 
and a diagonal line end is as follows. 

Chief ray inclination in the long side of LCD: Chief ray inclination in the shorter side of 14- 
degreeLCD: Chief ray inclination in a 7-degreeLCD diagonal line: 35 degrees [0051 ](3) Generate 
astigmatism and a coma aberration (inner top), degrade the resolution of the image of the image 
display circumference, and make indistinct the boundary between an image display and a non-display 
part (the image formation performance of the eyepiece optical system of the image display 
circumference is degraded). If the optical system of drawing 5 is applied, a shading off will be 
effectually given to the contour part of the viewing area to which an image on either side each 
corresponds by an above-mentioned effect. 

[0052] Drawing 6 is an optical-path figure of an eyepiece optical system showing the example of 
composition of further others in the case of obscuring the optical system for a display of drawing 3 , 
and making it function as a means. This is explained by the proposed gazette as Embodiment 7 
based on drawing 10 . In order to lead the video beam emitted like the example of drawing 4 also in 
drawing 6 f rom LCD1 1 R for right eyes (or LCD11L for left eyes) which is a video display element to 
pupil lORp (or pupil lOLp of a left eye) of an observer's right eye, The beam splitter prism 12L with 
which inclined arrangement of the half mirror 12Rd (12Ld) was carried out to the intersection of the 
optic axis LCD1 IR's (11 L) and an observer's optical axis is formed, and the pars basilaris ossis 
occipitalis of this beam splitter prism 12R (12L) serves as concave mirror 12Rb (12Lb). The video 
beam from LCD1 1R (11L) enters from the upper surface of the beam splitter prism 12R (12L), It is 
reflected by concave mirror 12Rb (12Lb) of the prism bottom inner face which once penetrates half 
mirror 12Rd (12Ld), This reflected light is reflected on the undersurface of half mirror 12Rd (12Ld), 
and it sees with tJie figure of the prism, is emitted to a left, it enters from pupil lORp of a right eye 
(or pupil 1 0Lp of a left eye), and a virtual image is connected on the retina. 
[0053]The specification of this optical system applies 1.3-inch LCD, and are 12 degrees of fitness 
image formation field angle:horizontal angles of view.; Vertical field angle observation field angle of 9 
degrees : 38 degrees of horizontal angles of view; Vertical field angle of 29 degrees (good image 
formation field angles are about 32% of observation field angles) 

It comes out. The chief ray of the light flux of the LCD1 1 R (1 1 L) maximum circumference is kept 
from reaching an observer's eye especially in the example of this drawing 6 by using frame SF for 
protection from light of a LCD1 1R (11 L) outer peripheral part and a formed similar figure, 
[0054]Since frame SF for protection from light will serve as a field diaphragm and the form will be 
projected on an eye if frame SF for protection from light is put on the position of LCD1 1R (11L), it 
is necessary to arrange frame SF for protection from light in the position which is [ more than the 
depth of focus ] separated from LCD 11 R (11L). When frame SF for protection from light is arranged 
in the position which the depth of focus left 20 or more times, the effect of a shading off becomes 
larger and is much more preferred. If the size of frame SF for protection from light is enlarged 
further, the light flux of the maximum circumference of LCD1 1 R (1 1 L) can be omitted thoroughly. 
[Q055] Drawing 7 is an optical-path figure of an eyepiece optica! system showing the example of 
composition of further others in the case of obscuring the optical system for a display of drawing 3 , 
and making it function as a means. This is explained by the proposed gazette as Embodiment 1 1 
based on drawing 14 . In order to lead the video beam emitted like the example of drawing 4 also in 
drawing 7 f rom LCD1 1 R for right eyes (or LCD1 1 L for left eyes) which is a video display element to 
pupil lORp (or pupil lOLp of a left eye) of an observer's right eye, The beam splitter prism 12L with 
which inclined arrangement of the half mirror 12Rd (12Ld) was carried out to the intersection of the 
optic axis LCDHR's (11L) and an observer's optical axis is formed, and the pars basilaris ossis 
occipitalis of this beam splitter prism 12R (12L) serves as concave mirror 12Rb (12Lb). The video 
beam from LCD1 1 R (11 L) enters from the upper surface of the beam splitter prism 12R (1 2L), It is 
reflected by concave mirror 12Rb (12Li3) of the prism bottom inner face which once penetrates half 
mirror 12Rd (12Ld), This reflected light is reflected on the undersurface of half mirror 12Rd (12Ld), 
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and it sees with the figure of the prism, is emitted to a left, it enters from pupil lORp of a ri^t eye 
(or pupil 1 0Lp of a left eye), and a virtual image is connected on the retina. 

[0056]Especta!ly in the example of this drawing 7 , the portion of concave mirror 12Rb (12Lb) which 
carries out a coat to the pars basilaris ossis occipitalis of the beam splitter prism 12R (12L) is 
limited to the field A section of the central part restricted more narrowly than the bottom whole 
region, and the other parts B of that circumference are made into the transmission surface or the 
light absorption surface. 

[0057]The specification of this optical system applies 1.3-inch LCD, and are 12 degrees of fitness 
image formation field angle:horizontal angles of view.; Vertical field angle observation field angle of 9 
degrees : 38 degrees of horizontal angles of view; Vertical field angle of 29 degrees (good image 
formation field angles are about 32% of observation field angles) 

It comes out. The chief ray of the light flux of the maximum circumference is kept from reaching an 
observer's eye in the example of this drawing 7 by not carrying out a mirror coat outside from the 
position of the chief ray of the light flux of the maximum circumference of concave mirror 12Rb 
(12Lb). If the range of a mirror coat is made still narrower, the light flux of the maximum 
circumference can be omitted tiioroughly. The chief ray of the li^t flux of the maximum 
circumference of LCD1 1R for right eyes (or LCD11L for left eyes) which is a video display element 
will not be projected on an observer's eye by the above-mentioned operation. Therefore, a shading 
off will be effectually given to the contour parts (a frame part thru/or near [ its ], etc, the display 
surface) of the viewing area to which the image for left eyes and the image for right eyes each 
correspond. 

[Q058] Drawing 8 is a figure showing the element of the optical system in the example of composition 
of further others in the case of obscuring the optical system for a display of drawing 3 , and making it 
function as a means. What is shown in the (A) section of the figure of this is explained by the 
proposed gazette as Embodiment 9 based on drawing 1 2 . What is shown in drawing 8 is a shielding 
body in which transmissivity decreases as it goes on the outskirts. !t comprises what is shown in the 
(A) section of a figure like a graphic display so that transmissivity may decrease gradually, as it goes 
on the outskirts, and it comprises what is shown in the (B) section of a figure so that transmissivity 
may decrease continuously, as it goes on the outskirts. By inserting such a shielding body between 
LCD1 1 R for right eyes (or LCD1 1 L for left eyes) which is a video display element of the optical 
system for a display of drawing 3 , and the illumination system of those backs which is not illustrated, 
the intensity of the illumination light is controlled and the image of the image display circumference 
is darkly made indistinct Therefore, a shading off will be effectually ^ven to the contour parts (a 
frame part thru/or near [ its ], etc. the display surface) of the viewing area to which the image for 
left eyes and the image for right eyes each correspond. 

[0059] Drawing 9 is a figure showing arrangement of an optical element in an example of composition 
of further others in a case of obscuring an optical system for a display of drawing 3 , and making it 
function as a means. This is explained by proposed gazette as Embodiment 10 based on drawing 13 . 
When using LCD as a video display element, as generally shown in (b) of drawing 9 , the back light 
BKL is made to approach LCD and is arranged, but in this example, as shown [ dare ] in (a) of 
drawing 9 , the back light BKL is comparatively kept away from LCD, and is arranged. Thereby, 
illumination unevenness to LCD 11 R (11L) is generated positively, and a surrounding image of LCD as 
a video display element is relatively made dark. Therefore, a shading off will be effectually given to 
contour parts (a frame part thru/or near [ its ], etc. the display surface) of a viewing area to which 
an image for left eyes and an image for right eyes each correspond. 

[0060] Drawing 10 is a figure showing an element of an optical system in an example of composition 
of further others in a case of obscuring an optical system for a display of drawing 3 , and making it 
function as a means. This is explained by proposed gazette as Embodiment 13 based on drawing 1 6 . 
What is shown in drawing 10 is a diffusion board with which a diffusion effect increases as it goes on 
the outskirts. It is constituted so that a diffusion effect may increase gradually, as it goes on the 
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outskirts like a p-aphic display. It may constitute so tiiat a diffusion effect may increase 
continuously, as it goes on the outskirts similarly in a shielding body shown in the (B) section of 
drawing 8 . By inserting such a diffusion board between LCD1 1 R for right eyes (or LCDl 1 L for left 
eyes) and the beam splitter prism 12R (12L) which are the video display elements of an optical 
system for a display of drawing 3 , an image of the image display circumference is darkly made 
indistinct. Therefore, a shading off will be effectually given to contour parts (a frame part thru/or 
near [ its ], etc. the display surface) of a viewing area to which an image for left eyes and an image 
for right eyes each correspond. It may allot so that a proper place in an optical path in the beam 
splitter prism 12R (12L) may be made to insert the above-mentioned diffusion board. 
[Q061] Drawing 1 1 is a block diagram showing a system of an image for right eyes in one embodiment 
of the invention of everything but the invention in this application. Although expressed with this 
drawing 1 1 only about a system about an image for right eyes, it combines with a system about the 
same image for left eyes as this, and a system of the above-mentioned embodiment is constituted. 
A video signal for right eyes and a video signal for left eyes as shown in drawing 1 9 are supplied to 
the azimuth difference reading circuit 71, and an azimuth difference signal showing ****** which 
starts an image on either side in this azimuth difference reading circuit 71 based on these both 
video signals is formed. This azimuth difference signal is supplied to the shift amount conversion 
circuit 72. In the shift amount conversion circuit 72, a suitable image shift amount (a shift of a 
horizontal position of an image or regulation of width of masking of right and left [ display surface / 
LCD ]) corresponding to a parallax value expressed by an azimuth difference signal is deduced, and 
a shift amount signal showing this image shift amount is generated. A shift amount signal is each 
supplied to the reading control circuit 73 and the masking-signals generating circuit 74. 
[0062]A video signal for right eyes (analog signal) is supplied to A/D converter 75 which changes 
this into a digital signal. An output si^al (digital video signal for right eyes) from this A/D converter 
75 is written in the memory 76 made as [ control / by a writing control signal supplied from the self 
outside / writing operation ]. A digital video signal for right eyes which carried out such and was 
written in the memory 76 is read by a reading control signal generated as what had embraced a shift 
amount signal in the reading control circuit 73 mentioned above. Thus, a digital video signal for right 
eyes read from the memory 76 is what has a suitable horizontal position within a display screen of 
an image for right eyes as shown in drawing 2L This signal read from the memory 76 is supplied as 
one input of the mixer 77. Masking signals generated as what had embraced a shift amount signal in 
the masking-signals generating circuit 74 mentioned above as an input of another side of the mixer 
77 are supplied. These masking signals specify a form (width) of a masking part of right and left 
[ display surface / as typically shown on the right-hand side of the block 74 in a figure / LCD ]. 
[0063]A picture which mixed both the above-mentioned inputs, i.e., a digital video signal for right 
eyes and masking signals from the masking-signals generating circuit 74 which were read from the 
memory 76, in the mixer 77, and was masked by width with suitable right and left of a display 
surface of an image in a screen. That is, a digital video signal showing a picture (shown in drawing 12 
mentioned later) which turned an end on either side thru/or its neighborhood field of an applicable 
viewing area into predetermined monochrome displays, such as a black display, is formed, and this 
signal is supplied to D/A converter 78. A video signal changed into an analog mode with D/A 
converter 78 is an object for right eyes. The LCD driver circuit 33R is supplied. The LCD driver 
circuit 33R drives LCD11R for right eyes based on a video signal for analog right eyes which did in 
this way and was supplied, and makes an image for right eyes project. From the above-mentioned 
video signal for right eyes [A/D-converter 75, memory 76, mixer 77, and D/A converter 78] A 
system of an image for left eyes is constituted, an output of a D/A converter of the system is 
supplied to the LCD driver circuit SSL for left eyes, LCD11L for left eyes is driven, and an image for 
left eyes is made to project by same system ( drawing 1 t he same). 

[0064] Drawing 12 is a figure explaining a control action of width of masking (portion which turned an 
end on either side thru/or its neighboriiood field of an applicable viewing area into predetermined 
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monochrome displays, such as a black display) in an embodiment described using drawing 1 1 . 
Objects which appear as an image in drawing 1 2 are the same bail as drawing 21 and a thing 
explaining drawing 22 , and a cone. A ball approaches in order of (a), (b), and (c) by drawing 12 , and a 
triangular pyramid keeps away relatively. A passage clearer than a figure width of a portion which 
changes to a monochrome display, It is control **** so that you may make it increase by the left 
end side of a display and you may make it decrease by the right end side, when you make it increase 
by the right end side of a display, and you make it decrease by the left end side, when a position of 
an image projected by viewing area moves leftward, and this position moves rightward. 
[0065]It is regulated so that width WLL of the portion which the left edge part of the viewing area 
which corresponds to the image for left eyes especially thru/or its neighborhood field monochrome- 
ize may become larger than the width WLR of the portion which the right end section of the field 
thru/or its neighborhood field monochrome-ize, Are regulated so that width WLL of the portion 
which the right end section of the viewing area applicable to the image for right eyes thru/ or its 
neighborhood field monochrome-ize may become larger than the width WLR of the portion which the 
left edge part of the field thru/or its neighborhood field monochrome-ize, and by this, It is made as 
[ call / binocular rivalry which explained drawing 27 ] . 

[Q066]Drawing 13 is a figure explaining how where the image which masked (monochrome-izing) is in 
sight, (a) in drawing 1 3 . (b), and (c) are matched with (a) in drawing 1 2 , (b), and (c), respectively. The 
position (position of the image of the frame part of a picture) of the image of the portion which 
masked (monochrome-izing) changes from a short distance to a long distance like a graphic display 
according to change of the width of a masking part, Even if the masking part is contained in an 
observer's view, presence rises about the motion (depth direction) which a ball approaches. 
[0Q67] Drawing 14 is a block diagram showing an embodiment of the invention of further others of 
the invention in this application. A video signal for left eyes and a video signal for right eyes from a 
picture reproducer which were shown in drawing 1 are supplied to the low pass filter 81, these both 
video signals are smoothed, and a noise component of high frequency is removed. A video signal for 
left eyes and a video signal for right eyes which are the outputs of this low pass filter 81 and which 
were smoothed are supplied to corresponding LCD for left eyes as stated above and LCD for right 
eyes, respectively, and they are supplied to the differentiation circuit 82. In the differentiation circuit 
82, a signal which performs a differential process to both video signals, and ****s in an edge part of 
an image is extracted, inside of an output of this differentiation circuit 82 — an output of a system 
of a video signal for left eyes — a square — the + integration circuit 83 is supplied, a square — the 
+ integration circuit 83 squares a signal (differentiation output corresponding to a standup and falling 
of edge) with which the amphipathy of positive/negative which is that of an output of the 
differentiation circuit 82 first is intermingled, and changes it into a signal of only straight polarity. 
Next, it integrates with this squared output for every predetermined time section, since this value 
with which it integrated becomes what shows such a big value that the frequency of occurrence of a 
differential value peak within the above-mentioned predetermined time section is high, so that a 
value of spatial frequency fine an image in a field [ / within the predetermined time section ] as a 
result and average is relatively high — a square — an output of the + integration circuit 83 will 
show a targe value, a square — a line of sight detection signal showing an observer's gazing position 
was supplied to the + integration circuit 83, and the section which performs the above-mentioned 
integration was chosen so that it might double with a gazing position of an observer by this line of 
sight detection signal. 

[0068]a square the above-mentioned output of the + integration circuit 83 is supplied to the 
memory reading position control circuit 84 of the next step, the line of sight detection signal 
showing the gazing position of the observer by the sight line detecting means of the line of sight 
detection machine 18 grade explaining drawing 1 — above — a square — the + integration circuit 
83 is supplied and this memory reading position control circuit 84 is also supplied, the memory 
reading position control circuit 84 — a square — based on the output signal showing whether the 
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value of the spatial frequency from the + integration circuit 83 is relatively high, the area of the 
window which is a field within the image for left eyes made into the object which performs 
processing which detects correlation with the image for left eyes and the image for right eyes, and 
the image for right eyes is determined. When the value of the above-mentioned spatial frequency is 
relatively high, the area of a window is relatively small, and on the contrary, when the value of the 
above-mentioned spatial frequency is relatively low, the area of a window is chosen greatly 
relatively. In this example, based on the above-mentioned line of sight detection signal supplied, it 
chooses so that the center position of this window may be doubled with an observer's gazing 
position. That is, the memory reading position control circuit 84 outputs the signal showing the area 
and the center position of a window. 

[0069]On the other hand, the output of each system of the image for left eyes which is that of the 
output of the differentiation circuit 82 mentioned above, and the image for right eyes is stored in the 
memories 85 and 86 corresponding, respectively. The graphic display is omitted although a proper 
A/D converter is formed in the input part or the preceding paragraph of these memories 85 and 86. 
The signal which expresses with the above-mentioned memories 85 and 86 the area and the center 
position of a window from the memory reading position conlrol circuit 84 which were mentioned 
above is supplied, respectively, Each signal corresponding to the field of the suitable window read 
from the memories 85 and 86 based on this signal is supplied to the correlation calculation circuit 
87, and the operation for deducing the azimuth difference about the image for left eyes and the 
image for right eyes is presented with it. The output (azimuth difference signal) of the correlation 
calculation circuit 87 is supplied to the shift amount determining circuit 88 which acquires the signal 
for shifting an image appropriately according to the deviation of the current value of azimuth 
difference, and a target parallax value. The output of the shift amount determining circuit 88 will be 
supplied to an image shift circuit as stated above about drawing 1 , and control of the horizontal 
position of the image about the image for left eyes and the image for right eyes will be performed. 
[0070] Drawing 1 5 is a flow chart for explaining operation of an embodiment of drawing 1 4 . First, data 
smoothing is performed by the low pass filter 51 about a video signal for left eyes and a video signal 
for right eyes which were inputted, and a noise component of high frequency is removed (Step SI). 
Next, edge extraction processing is performed to both this video signal by which data smoothing was 
carried out. That is, a signal which performs a differential process in the differentiation circuit 82, 
and ****s in an edge part of an image is extracted (Step S2). a signal which performed this edge 
extraction processing — a square -~ a frequency characteristic is detected in the + integration 
circuit 83 (Step S3), (discrimination of whether spatial frequency of an image is comparatively high) 
Processing which determines area of a window which is the target of correlation detection according 
to a processing result in Step S3 is performed (step S4). it may be made to determine the horizontal 
size n of a window, and the vertical size m in processing of this step S4 according to a value of 
respectively horizontal spatial frequency, and a value of vertical spatial frequency. 
[0071 ]If area of a window is determined by step S4, at the following step, processing which 
determines a center position (Xt. Yt) of this window will be performed (Step S5). a line of sight 
detection signal with which a gazing position of an observer by a sight line detecting means of line of 
sight detection machine 1 8 grade explaining drawing 1 is expressed as drawing 14 w as explained in 
order to process the above-mentioned steps S3 and S5 — a square ~ the + integration circuit 83 
and the memory reading position control circuit 84 are supplied. Processing for deducing azimuth 
difference about an image for left eyes and an image for right eyes in the correlation calculation 
circuit 87 about a field of a window specified by step 84 and processing of S5 is performed (Step 
S6). A signal for shifting an image appropriately in the shift amount determining circuit 88 based on a 
processing result (azimuWi difference signal value) in Step S6 is acquired (Step S7). A processing 
result in Step S7 is supplied to an image shift circuit. 

[0072] Drawing 1 6 is a key map explaining operation which determines area and a position of a 
window in an embodiment of drawing 14 . As processing of step S4 of drawing 1 5 w as explained, the 
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horizontal size n of a window and the vertical size m are determined according to a value of 
respectively horizontal spatial frequency, and a value of vertical spatial frequency. Next, processing 
which determines a center position (Xt, Yt) of a window based on a line of sight detection signal 
showing a gazing position of an observer by a sight line detecting means of line of sight detection 
machine 18 grade which explained about drawing 1 is performed (Step S5 of drawing 1 5 ). 
[QQ73] Drawing 1 7 is a figure for explaining operation which determines area of a window in an 
embodiment of drawing 14 . As shown in the (a) section of drawing 1 7 , in the case of a comparatively 
complicated picture (when spatial frequency is relatively high), It is specified that area of a window 
becomes smalt like a dashed line graphic display, and as shown in the (b) section of drawing 1 7 , in 
the case of a comparatively simple picture, it is specified that area of a window becomes large like a 
dashed line graphic display (when spatial frequency is relatively low). In processing which determines 
area of a window in an embodiment of drawing 14 mentioned above. He detects spatial frequency 
about a picture (it becomes that which ****ed in a border line of a picture as shown in drawing 1 7 ) 
appeared as a result by the context of an edge part extracted by edge extraction processing, and is 
trying to detect spatial frequency about the picture concerned. 

[0074]It describes collectively below about SUBJECT and an effect of the invention which are 
solved by composition of each invention and them which are contained in Description of this 

application. 

[0075](1) A binocular disparity control means which performs a control action to which both the 
above-mentioned images are changed so that the above-mentioned binocular disparity may serve as 
abbreviated ****** effectually to an image for left eyes and an image for right eyes which have a 
binocular disparity, A 3-dimensional scenography display device with which displaying the above- 
mentioned image for left eyes and an image for right eyes on a predetermined viewing area, 
respectively Is provided with a displaying means made possible and a shading-off means to obscure 
effectually to a contour part of a viewing area to which the above-mentioned image for left eyes and 
an image for right eyes each correspond, and it is characterized by things. 

[0076]In equipment controlled so that a binocular disparity before invention of the above (1) serves 
as abbreviated ******, since a contour part (boundary part of a viewing area and non display 
regions) of a viewing area will be clearly recognized within a view, there was a problem that it will be 
unnatural as solid graphic display, and presence will be spoiled. 

[0077] According to invention of the above (1), since a contour part of a viewing area Is obscured 
effectually, it becomes that it is hard to be recognized clearly, and it may be displayed by sensibility 
natural as solid graphic display, and presence rises. 

[00781(2) A 3-dimensionai scenography display device given in the above (1), wherein the above- 
mentioned shading-off means is constituted including a luminosity control means to which luminosity 
falls gradually towards a periphery of the viewing area concerned to a contour part of a viewing area 
to which the above-mentioned image for left eyes and an image for right eyes each correspond. 
[0079]According to invention of the above (2), since a contour part becomes difficult to carry out 
the fusion of the area part of a **** lever since luminosity falls gradually towards the periphery of a 
viewing area, and a sense of distance of the contour part of a viewing area stops clarifying, the 
presence as solid graphic display becomes is hard to be checked. 

[0080](3) A 3-dimensional scenography display device given in the above (1), wherein the above- 
mentioned shading-off means comprises resolution regulation optical means **** to which 
resolution becomes coarse gradually towards the periphery of the viewing area concerned to the 
contour part of the viewing area to which the above-mentioned image for left eyes and the image 
for right eyes each correspond. 

[OOBIjAccording to invention of the above (3), the contour part of a viewing area becomes is hard to 
be resolved by applying the element that resolution becomes coarse gradually towards a periphery. 
For this reason, it becomes difficult to carry out the ****** fusion of the contour part, and a sense 
of distance of the contour part of a viewing area does not clarify, but the presence as solid graphic 
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display becomes is hard to be cliecked. 

[0082](4) The displaying means by which displaying the image for left eyes and the image for right 
eyes which have a binocular disparity on a predetermined viewing area, respectively was made 
possible, The horizontal display position control means for controlling mutually the horizontal display 
position of the image for right eyes in the viewing area concerning the horizontal display position of 
the image for left eyes and the image for right eyes in the viewing area concerning the image for left 
eyes of the above-mentioned displaying means to an opposite direction, The display end 
monochrome-ized means which turns the end on either side thni/or its neighborhood field of the 
viewing area to which the above-mentioned image for left eyes and the image for right eyes each 
correspond into a predetermined monochrome display, The width of the portion which changes to 
the end of the right and left of the viewing area to which the above-mentioned image for left eyes 
and the image for right eyes each correspond by the above-mentioned display end monochrome- 
ized means thru/or the monochrome display of the neighborhood field, When the position of the 
image projected by the viewing area concerned moves leftward, you make it increase by the right 
end side of a display, and make it decrease by the left end side, A 3-dimensional scenography 
display device which is provided with the monochrome display increase and decrease of a means of 
controlling to make it increasing by the left end side of a display, and to make it decreasing by the 
right end side when this position moves rightward, and is characterized by things. 
[0083]Since a contour part (boundary part of a viewing area and non display regions) of a viewing 
area will be clearly recognized within a view when controlling mutually a horizontal display position of 
an image on either side by equipment before invention of the above (4) to an opposite direction, 
There was a problem that it will be unnatural as solid graphic display, and presence will be spoiled. 
t0084Mccording to invention of the above (4), fusion distance of a contour part (boundary line) of 
this monochrome viewing area in the time of solid observation and a video section viewing area 
changes effectually by providing a monochrome display from which width may change in that right- 
and-left-ends part field about each of a viewing area on either side. For this reason, it can do 
[ changing a relative distance of an image and a contour part which were projected by video section 
viewing area, or ], and may be displayed by sensibility natural as solid graphic display, and presence 
rises. 

[0085](5) The above-mentioned display end monochrome-ized means is regulated so that width of a 
portion which a left edge part of a viewing area applicable to an image for left eyes thru/ or its 
neighborhood field monochrome-ize may become larger than width of a portion which a right end 
section of the field thru/or its neighborhood field monochrome-ize, It is what was constituted so 

that width of a portion which a ri^t end section of a viewing area applicable to an image for ri^t 
eyes thru/or its neighborhood field monochrome-ize might become larger than width of a portion 
which a left edge part of the field thru/or its neighborhood field monochrome-ize and it might 
regulate. A 3-dimensional scenography display device given in the above (4) characterized by a 
certain thing. 

[0085]It regulates so that width of a portion which a left edge part of a viewing area applicable to an 
image for left eyes thru/or its neighborhood field monochrome-ize may become larger than widUi of 
a portion which a right end section of the field thru/or its neighborhood field monochrome-ize, By 

having made it regulate so that width of a portion which a right end section of a viewing area 
applicable to an image for right eyes thru/or its neighborhood field monochrome-ize may become 
larger than width of a portion which a left edge part of the field thru/or its neighborhood field 
monochrome-ize. The fusion of an original image display area and its contour part can certainly be 
carried out, binocular rivalry can be called off, and a good three dimentiona! display is obtained. 
[0086](6) The above (4), wherein the above-mentioned display end monochrome-ized means is 
constituted so that a black display may be formed as monochrome-izing, or a 3-dimensional 
scenography display device given in (5). 

[0087]When appreciating 3-dimensional scenography at a theater or seeing 3-dimensional 
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scenography by HMD, generally it is dark in outside of an image display area. A contour part of an 
image display area stops being conspicuous by forming a black display as the above-mentioned 
monochrome-izing, and presence as solid graphic display becomes is hard to be checked by this. 
[0088](7) A displaying means by which displaying an image for left eyes and an image for right eyes 
which have a binocular disparity on a predetermined viewing area, respectively was made possible, A 
spatial frequency detection means for detecting spatial frequency concerning the above-mentioned 
image for left eyes, and/or an image for right eyes. Based on spatial frequency detected by the 
above-mentioned spatial frequency detection means, A correlation object face product regulation 
means to specify that area of a specific region made into an object which performs correlation 
calculation is prescribed that area of the specific region concerned becomes small when spatial 
frequency detected [ above-mentioned ] is relatively high, and area of the specific region concerned 
becomes large when this spatial frequency is relatively low, A correlation calculation means to 
perform correlation calculation about the above-mentioned image for left eyes, and an image for 
right eyes about a specific region of area specified by the above-mentioned correlation object face 
product regulation means, a 3-dimensional scenography display device characterized by a thing [ a 
thing ] change the above-mentioned binocular disparity effectually based on a coirelation calculation 
result by the above-mentioned correlation calculation means, and which and is provided with a 
binocular disparity control means. [ things ] 

[0089]In order to specify area of a window made into an object of correlation calculation based on 
spatial frequency of an image, according to a fine picture or a coarse picture, optimal correlation 
calculation can be performed accommodative, and improvement in both sides of efficiency of 
correlation detection and accuracy is compatible. 

[0090]C8) It has further a point-of-regard detection means to detect an observer's gaze part in a 
viewing area of the above-mentioned displaying means, A 3-dimensional scenography display device 
given in the above (7), wherein it is constituted and the above-mentioned spatial frequency 
detection means becomes so that spatial frequency of an image may be detected about a gaze part 
detected by this point-of-regard detection means thru/ or its neighborhood field. 
[0091]Accordingto invention of the above (8), since spatial frequency of an image is detectable by 
an observer's gaze part thru/or a limitation of a neighborhood field, equipment becomes inexpensive. 

[0092](9) It is specified that a horizontal size of the specific region concerned becomes small when 
horizontal spatial frequency of the above-mentioned correlation object face product regulation 
means detected by the above-mentioned spatial frequency detection means is relatively high, Are 
constituted so that it may specify that a horizontal size of the specific region concerned becomes 
large, when spatial frequency of the horizontal direction is relatively low, and And/. Or it is specified 
that a size of a perpendicular direction of the specific region concerned becomes small when spatial 
frequency of the perpendiculariy it was detected by the above-mentioned spatial frequency 
detection means is relatively high, A 3-dimensionat scenography display device given in the above 
(7) constituting so that it may specify that a size of a perpendicular direction of the specific region 
concerned becomes large, when spatial frequency of the perpendicular direction is relatively tow. 
[0093]That a specific region (window) made into an object of correlation detection is level according 
to invention of the above (9), and in order to choose vertical size according to spatial frequency in 
each direction, Form of a suitable window according to a two-dimensional definition (granularity, 
fineness) of a picture can be chosen, optimal correlation calculation can be performed 
accommodative, and improvement in both sides of efficiency of correlation detection and accuracy 
is compatible. 

[0094](10) It has further an edge extraction means which extracts either [ which has the above- 
mentioned binocular disparity ] an image for left eyes and an image for right eyes and both edge 
parts, A 3-dimensional scenography display device given in the above (7), wherein the above- 
mentioned spatial frequency detection means is constituted so that spatial frequency about a 
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picture appeared by the context of an edge part extracted by this edge extraction means may be 
detected. 

[0095]According to invention of the above (10), since an easy method called a count of edge 
extraction and an edge number is applied as a method of detecting height of spatial frequency, as 
compared with the Fourier transform etc., equipment can be simply made inexpensive. 
[0096] 

[Effect of the Inventionjaccording to that to which the above-mentioned invention in this application 
each corresponds — the contour part of the viewing area of a displaying means, if it puts in another 
way, The 3--dimensional scenography by which presence is not spoiled can be displayed ftjiiy in 
consideration of the influence which the boundary part (frame part of a display surface) of the 
viewing area of the displaying means concerned and non display regions has on an observer when 
observing 3-dimensional scenography, and detection of correlation of a right-and-left image may be 
performed appropriately. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 24] 
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icmt&. D/Aig^^7 8 x-Ti-Piymmzm's 

tVi-cmm^itWR^o LCD P?- ^''■!'-@gS3 3 Rtc 
40 mm^o LCDP1"f''<-l@gS3 3Ri*C®J:;^«: 

^LODi I'Rmthb. mm^Wimm^^, ± 

g2«SU^I»lffifi'^6 [A/Dil:g!!i|7 5 ■ -^■*'.'7 6 

■ 7 • D/Amm 6 ) tmmma:^ ^ 

ii. mmhODiiLmi^b, mmmtm^ 
mi ti>m) . 

t O 0 6 4 ] ® 1 2 iiH I 1 ^i'-mm btcM^o>^, 

50 micmh^:^'^>^ mm^mm<»m<Di&^ 
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at) 

19 

2 C < a > , ( b ) . ( c ) 0>miCMi!)^^SE^mit 

[0065] S^c, ^$tc. £B^|fefiKstS'^S*S^i? 

^^^i^©^ y ? p - A ft-r 4SE^<DitiWLi;*sp)^l3J<^>S 
LRi; «i7c^ < rx%J:.5lcmi-^nxm , Ctifcj; 

[0 06 6] HI 3i*-^?^=5^>i^ (■?:/?P-A(t} 4- 

o^^ftfcftv O'C jfise!^!*^^ -^86^1 * -c^f t o , 7 ;^ 4 > 
[ 0 0 6 7 ] 1 4 itrmmc^WKi'^<^^'^(rMW<?> 

■7 I $ « 1 coB;?] -C'* ^¥if ffc S n?<;sK)^?^f^iI^ 

Em%^^m?>, co^^btcms.. kmrnsmm. 



[0 0 6 81 g^+lS^PESS 30±l3tii^7t*v^l§<^-*' 

^ I' -mm omn'mm^ & 4 Kj^^aatv^, m 1 tc-? 

^ 8 4 ^i: S ^' * 'J ii^ffi 

L44g*iJSIl|i!§8 4 ii iS+fS^OBSS 35>^S®ail) 

'1- tt 4 ^? . i t J: cmBKif W^R«>II 

ish'<ii>X'j>.-cmMh. wife, 

mum 4 i*, -f > K>'7©s?Rfc<^;j)'*'i:^i(i[ii^^t> 

[ 0 0 6 9 ] -15. ±il?Urcf*9(slKS8 2(?>aS:fJ©'Ci& 
cn6^' ^ 'J 8 t>'8 6©A^?lMi.^i«{C3«:fi 

i5>; * 8 5 *5<^;iyf 8 6 k**, iitl-J-c^ u B^^-i h 
[ 0 0 7 0 ] n 1 5 i A<!>%ik<rAym'm'i'*€.mm 
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S 4 <iPi!«iilT*4* . > F <^'0^^1^no-9 X n i S 

[0 07 I ] j;9--j'7'S4-t"?^> 

{Xt . Yx J -Ssaa^^T'ti^ {;^r.y:/S 

J;j^^-^'J**i±lOfe^iililtP|5!^8 4fi:*^S&Sn*. X 
'T '? •:fS 4 J;?:i'S 5 «>s3}gT'^^3ihft;'? > K-JO? 

(mtmrn m-rii.'X^'y ^s^^nsl8 z-mns^ 
[ 0 0 7 2 3 ^ 1 6 i*, [s 1 4 o>^mmm-(D'^' ■< > 

■C'*«, ill &i5?-^7 v:'*S4«>S3JS*C'?l^'Cgi?)!0?<: 

1 0 0 7 3 ) IS 1 ? i*, n 1 4i^yi^«e©^&!St:'C0';j-< > 
K*;?<»SliH^cJJEjEt'6«M'g{c-7t,'ri^B^^efefc«:4i|tr 
ib*, S 1 ?«>< a ) iKcS^^J: '>{cJ;b*!^SSiia:iiMSfc 

mm'^m^x-\t. ^m^.. s.yvimm.ic 
(cijS'r&sit^iHiSft^isitstyr, ii^sij^tcB^-r^aiJ 



!2) #feW9-3 2£199 

22 

Ti£^<i;£?>t:igT<, 

[ 0 07 5] < n Ml^f^l^W^-&£B^SW^4'3 J: 'O 

[ 0 0 7 6] ±12 ( 1 } <D^mi?m<om^nmm^m 
f!s^wmm^t>nx I- * ^ 4 1 ' ■? fc«sii@!*s& 

[ 0 0 7 7 ] 153 ( 1 ) ©SE^CC s^Sil^isiS©** 
[0 07 8] (2) JJEiUl-^m iiasi^ffll^i^fo 

fJ^sp|g^*|j#]t^^^■t:'^f!sssn?'c^><so^?^b«►^: tm 

[ 0 0 7 9 ] ±15 < 2 ) CDS^tCJtntS:, ^mW>S 

mmzmifx^^icmmmrthtc!^. te»sffis^ 
x(rjmmm^ s nst < 

[0080] { 3 ) ±m v^mit. iMMmma 

"ytimmmmiii^m/^xms ntc i><»x'm c 
mm, 

[ 0 0 8 ! ] ±ia < 3 ) ©^^tci:nts:, mmm.m-i 
x^ ^ K.mm:m <tf^jr,^ tgmmm-r^ cttc 

lSS|Jg|b«>4«WC Wt/it< St *J , Si^^oS®^|5©g| 

[0082] ( 4 ) mmm^m^mm^imj^ -o 

50 ^imssi, ±la:iSt8eii^»feJ:cxai8^lfe«©Si*ii 
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23 

y ? U'-.ummt f k-ras^^is* ^ c - .ixftf^^: 

^ Cc;$lJfilS1r'-l> * ^ o - -L^n-^t^W.^itt. <Sr 
[ 0 i) 8 3 5 J:I2 ( 4 } <D^mtm<rM^X-{t. S.'^O 

[ 0 0 8 4 ] ±15 ( 4 ) C'^^id^nt*:. 

I !) 0 8 5] < 5 ) ±IB^^p5ggfi^ / a - Alb^ii: 
mM<^'^ y ^ o - A It-r ^gK0<Di)i;«;|5llS5i<9«^^ 

('>W*qiP.'i|o:)£^^r5S*<c>3£^^t3W>* / n - vt. 
{tt ^m^m ct; *} *>7^ * < 4 ^ ic^s^lTf 5 <*: ^ tc 

[ 0 0 8 5) SKli^i^Ki^if «>^^iSi^Sffi^r3 

i? o - (bT-SSH^jejMiJ; 0 l>J: ^KfSI^"? 

[00861 i6) iSSM^^'t/fv-^ttm 
?ci®X'*>&«:i'&iwgtif ^±IS < 4 > Sfci* < 5 } 



13) 4»^8-32£199 
[ 0 f) 8 7 ] iiI)®t:'ic#ii^»*aE«l'?c*) HMD-C^#: 
IB-^; / ? D - Ajti (..trl^S^ft-r 4 C i f'^fi^jSlI 

€^ 'C w C 4 i T ^:&<*^f^ f-<;!!.7'i'-^m 
^. 

[ 0 0 8 9] m^<^^mmic&':}i,^xwmmn 

{ 7 ) K.^(D±miiS^^ < XT' ^ ^So 

[ 0 0 9 ! ] tSa < 8 ) J:ni#, iis?^®aii 

[0092] < 9 ) ±mmmmm^m±sm 

50 [ 0 0 9 3 ] ±15 { 9 ) ©-^tia i^SX, t@lS9t^iti<^>M 
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^It^^mmi^ ( ^ > F ) <r>,k¥fe J: i>mii[*i&i 
[0094] (1 0 } mmmfM^^m^ h-EMfmi.^ 

[ 0 0 9 5 ] ±ia < 1 0 > (Dfrn^'Ci'Mt. m^mti^ 

[ 0 0 9 6] 

^ > mmmmm t r c«S{<:siST}-s!jaf*+ 

mu -mm mm i ^tcm> ®sife<^>ji^.^i i' 

1 113 ] HI I <ammmcmh~":>o^U'K^^hwi: 
h, 

[05] m^mmmm&o^j^toxmm^^ 

m7]m3^^^^ii^m4:mbmtoxmtM 
m^<ow,<^^<D^m ^m^^^^kff>mmx'!b 

[1181 113®^fiii^ifc^^&®t'^lgit.T:#66§-ti 

m9] ms<C'mim^m^o^ntL'xm^^'^ 

X'Sii^^ 



lA) #83¥9-322 199 

2$ 

[HI 0] mZ(0^mmi&^?h^^b^mtOXWti^ 
[S 1 i ] -^^^^<^>f!k-C— ":><^|feBJ(DSIfefl>3JSStcSi 

[n i 2 ] in 1 1 mi^^'xmi'kp.^mmizteii^ 

IG [^133 ^x#>i;' {^/i'C-Aft) -frfel-^-c^afc 

(^m^-M^mnrmx'^^o 

[HI 4 ] isii^^<?>Mfi:(tS»l?«®l?te<^>i|ga=i:*^ 

[0 I 6 ) il ! 4<^)Sfe©m-C<^'> 'I' > F'S'CfflSte 
4; CJtlSffi&^T^-r &«*f^^Si^'^ ■&fH^X*«>«^. 
[IS 1 7 } li 1 4®^lte«)3JSS-C<^'? > K-^cafS^: 

m^m^^ < HMD •. Head Mcunted Diih^^w) 

[US 1 9 ] ^^miSiT-t:^:fU'(mtci)v^^,^m^ 

[112 3 3 m(c^'B<mm±.ic^^&&i^m<o 
m<ommmm^f<.i^<rMX'^^> 
[112 4 3 sua 3 tcfcw^^^teasx i t^miLWx z 

[02 5 3 mtmm {wm^^<{Mmim> to 

[H 2 7 ] -mmL C D (i!;-«8K^^f^**««>ol#i!«i 

•^mmx-m, 
i 0 L 

50 IIR ^M^LCD 
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(IS) 9-3 22)99 

27 2S 



I i 


sMil LCD 


* 5 0 R 




> R 




5 0 L 








7 1 








7 Z 








7 3 




it " i 




74 








7 5 




r 




7 6 


■€ f 


1 6 




7 7 




ii 7 




10 7 8 




I a 


■mwm 


8 ! 




3 1 




82 




3£H 


^i^t--:? MUSS 


S3 




3£L 




84 




33R 




8& 




4 0 




86 




4 & 




87 




4 6 




8a 








7 0 0 


p^^itia^jniJ^ < HMD ■ Head W 


48 




*20 ountaO Display) 
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